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The modeling and simulation of human organs is one of the frontier areas 
of biomedicine research. It is a multi-disciplinary topic, including 
computer science, physics, electronics and related medical knowledge. As 
one of the most important and complex organs within human body, 
nasopharyngeal tissue’s virtualization and surgery planning system 
plays a significant role in the practice of medicine. 
In this thesis, some key technologies of virtual surgery planning system 
of nasopharyngeal carcinoma are investigated systematically. Firstly, 
According to the traits of clinic CT data, we design a comparatively good 
filtering algorithm to filter the high-frequency interference from the 
CT image Data. Secondly, we investigate the segmentation result of many 
existing algorithms, and explore a new algorithm for extracting 
nasopharyngeal tissue and its surrounding pipelines. Based on the 
segmentation’s result, we build the anatomy database of nasopharyngeal 
tissue. Thirdly, the 3D reconstruction technology is studied. Because of 
the slow rendering rate of traditional algorithms and mess medical volume 
date, we introduce an improved surface reconstruction method. Finally, 
we implement a demo system of virtual surgery planning system of 
nasopharyngeal carcinoma. 
In this thesis, some innovations had been done in the following aspects: 
1. According to the traits of clinic CT data, the filtering algorithm 
based on Gradient Information is used. Then the Canny edge detection 
algorithm based on the dynamic threshold is introduced in order to 
extract nasopharyngeal outline. The method is more efficient than 
the sole manual segment and more accurate than the automatic 
segment. 
2. Nasopharyngeal 3D reconstruction is implemented by the surface and 
the volume reconstruction methods, and the comparison is given on 
the advantages and disadvantages of the two reconstruction methods. 
Meanwhile, Because of the slow rendering rate of traditional 
algorithms and mess medical volume date, we introduce an improved 
surface reconstruction algorithm. The algorithm is proved to be 
simple and efficient. 
3. Develop a demo system of virtual surgery planning system for 
nasopharyngeal carcinoma diagnosis and treatment. The preparatory 
physical model is realized.  
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第一章  绪  论 
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医学影像学的起源可以追溯到 1895 年德国物理学家伦琴发现 X 射线，为医
学放射科学的形成提供了先决条件。其后的 100 多年间，医学影像技术得到了不
断的发展。20 世纪 60 年代出现了影像增强技术，超声成像技术(USG)；20 世纪
70 年代出现了 X 射线计算机断层扫描设备(CT，X-Ray Computer Tomography)；
20 世纪 80 年代出现了数字减影血管造影(DSA)，核磁共振成像(MRI)等技术[1]。
从此传统的医学诊断方式发生了根本性的变化，人类可以无创地观察到自己体内
任何位置的解剖结构。 









































































20 世纪 80 年代以来，人们在数字化虚拟人数据的获取和显示等方面取得了
一系列阶段性的成果。1986 年，美国国家医学图书馆（National Library of 














平台。中国首例女性虚拟人数据集于 2003 年 2 月 18 日在广州第一军医大学构建
成功，已经提供国内有关研究单位应用。此外，第三军医大学的中国数字化可视
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